Introduction: Medial tibial compartment subchondral bone architecture (trabecular morphology) as measured by Fractal Signature Analysis (FSA) has been associated with the severity and progression of primary osteoarthritis (OA),3, 4 and with changes that occur following rupture of the anterior cruciate ligament (ACL).1 There is limited information available regarding changes in medial and lateral tibial compartment FSA measures within the subacute phase (<6 months) following ACL injury. Furthermore, there is a paucity of information regarding the bilateral nature of FSA measurements in the medial and lateral tibial compartments in healthy, non-injured adults, making interpretation of injured to non-injured knee FSA value comparison in ACL-injured subjects challenging. Consequently, the purpose of this investigation was two fold. First, to evaluate differences in tibial subchondral trabecular bone morphology following ACL injury compared to those observed in healthy controls of similar age, sex, BMI and activity level. Second, to establish normative bilateral difference values for FSA comparisons in healthy, uninjured controls. Methods: A prospective cohort study design approved by our institutional review board was used to evaluate 32 first-time, acute ACL-injured subjects (18 women; age, 28.8 years; BMI, 24.8; Tegner 7.6). The control group was composed of 32 healthy patients (18 women) recruited from the surrounding university community and were matched by sex, age, BMI, and Tegner activity level (age, 26.7 years; BMI, 23.4; and Tegner, 6 .2). Data for this exploratory investigation were obtained from subjects originally enrolled in a prospective cohort study designed to evaluate biological markers of post-traumatic osteoarthritis onset and progression.7 Entry criteria for injured subjects included: Age 14-55yrs; BMI = 18.5-30, Tegner score > 5; no previous joint surgeries or knee injections; no relevant knee pathologies other than the index injury; no abnormal clinical laxity of MCL, LCL, PCL, or posterior lateral corner; no evidence of arthritis on baseline radiographs; normal anatomic alignment of lower limb; < 2/3 medial or lateral menisectomy; < Gr IIIb articular cartilage lesions of tibiofemoral or patellofemoral joints (based on Int. Knee Documentation Committee (IKDC) grading criteria). Similar entry criteria were used for matched control subjects, who also underwent bilateral MRI to help ensure no underlying knee pathologies existed prior to enrollment. Bilateral anterior-posterior (AP) view x-rays were obtained from all subjects using a semi-flexed, metatarsal phalangeal (MTP) view technique.2 X-ray films were digitized and computer-assisted assessment of medial and lateral compartment FSA was performed using commercially available software (KneeAnalyzer, Optasia Medical, Manchester, UK).5 Using initialization points manually placed on the film, the software defines a standardized Region of Interest (ROI).6 Within the ROI, FSA was performed over a range of "radii" values, which determine the scale and resolution of the FSA area, based on the pixel dimension.3 Fractal Dimension (FD) is measured in two directions, so that the FSA data provided by the software is referred to as "Horizontal" and "Vertical" FD, and these were aligned with the medial-lateral and proximal-distal axes of the tibia, respectively. Statistical analyses were conducted in order to test two initial hypotheses. The first was that, at baseline, there is no statistically significant bilateral difference in mean Horizontal or Vertical FD values for the control subjects, in the medial and lateral compartments of the tibia. The second was that, at baseline, there is a statistically significant difference in mean Horizontal and Vertical FD values between injured and uninjured knees for the ACL-injured subjects in the medial and lateral compartment. Analyses included mixed model repeated measures analyses of variance, with random effect of subject. In order to correct for differences in alignment of radii among patients and x-rays, and since the FD values are highly correlated with the radius and FSA area determined by the radius, statistical models were run with radius and radius2 as covariates. Results: Results of the analyses evaluating bilateral mean differences in baseline Horizontal and Vertical FD values in medial and lateral compartments of control and injured subjects are presented in Table 1 . The results show no statistically significant bilateral differences in the trabecular bone morphologies of the controls. There was a statistically significant increase of the horizontal (mean increase FD 0.021, 8%) and vertical FD (mean increase FD 0.019, 7%) in the lateral compartment of the injured knee in comparison to the other side. No significant difference was found in the medial compartment between the injured and control knees. Significance remained when the analysis included adjustment for radius and radius2. Discussion: To our knowledge, these data represent the first side-to-side medial and lateral FSA values in healthy controls. With
